Appendix A 



Clustal V alignment of the amino acid sequences having SEQ ID N0s:2, 4, 
and 6 in the instant application with the cobalamin independent methionine 
synthases from E. coli (NCBI gi No. 836660) , Catharanthus roseus (NCBI gi No. 
1362086), Coleus blumei (amino acids 21-84, NCBI gi No. 974782), Arabidopsis 
thaliana (NCBI gi No. 2738248) , Mesembryanthemum crystallinum (NCBI gi No. 
1814403) , Arabidopsis thaliana (NCBI gi No ) , and Solanum tuberosum (NCBI gi 
No. 8339545) . Amino acids conserved among all the sequences are indicated by 
an asterisk (*) below the alignment and those conserved only among the plant 
sequences are indicated by a plus sign ( + ) . The conserved domain containing 
the active site cysteine (corresponding to E. coli 72 6) is shown boxed. 
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1 60 
MTILNHTLGFPRVGLRRELKKAQESYWAGNSTREELLAVGRELRARHWDQQKQAGIDLLP 
MA- -SHIVGYPRMGPKRELKFALESFWDKKSSAEDLQKVAADLRSSIWKQMADAGIKYIP 
MA- -SHIVGYPRMGPKRELKFALESFWDGKSSAEDLEKVATDLRSSIWKQMSEAGIKYIP 
MA--SHIVGYPRMGPKRELKFALESFWDGKSSAEDLQKVAADLRSSIWKQMAGAGIKYIP 
MA- - SHI VGYPRMGPKRELKF ALES FWDGKS S AEDLKKVAADLRSS I WKQMADAGI KYI P 
MA - - SHWGYPRMGPKRELKF ALES FWDGKS S AEDLKKVS ADLRS S I WKQMSDAGI KYI P 
MA- -SHI VGYPRMGPKRELKF ALES FWDGKS SAEDLEKCQLILGIHL-KQMSDAGI KYI P 
MA--SHIVGYPRMGPKRELKFALESFWDGKSTAEDLKKVSADLRSSIWKQMADAGIKYIP 
MA--SHIVGYPRMGPKRELKFALESFWDGKSTAEDLQKVSADLRSSIWKQMSAAGTKFIP 
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VGDFAWYDHVLTTSLLLGNVPARHQNKDGSVDIDTLFRIGRGRAPTGEPAAAAEMTKWFN 



SNTFSYYDQVLDTATMLGAVPPRYNFAGGEIGFDTYFSMARGNASV- 
SNTSSYYDQVLDTTAMLGAVPERYSWTGGEIGLSTYFSMARGNATV 
SNTFSFYDQLLDATATLGAVPPRYGWTGGEIGFDTYFSMARGNATV 
SNTFSYYDQVLDTTAMLGAVPARYNWAGGEIAFDTYFSMARGNASV 
SNTF S Y YDQVLDTTAMLGAVPSR YNWTGGE I E FGT YFSMARGNAS V 
SNTFSYYDQVLDTTAMLGAVPPRYNWTGGEIGFSTYFSMARGNASV 
S NTF S Y YDQ VLDTTAMLG AVP PR YGWTGGE I E FD VYF S MARGNAS V ■ 
SNTFAHYDQVLDTTAMLGAVPPRYGYTGGEIGLDVYFSMARGNASV- 
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PAMEMTKWFD 
PAMEMTKWFD 
PAMEMTKWFD 
PAMEMTKWFD 
PAMEMTKWFD 
PAMEMTKWFD 
PAMEMTKWFD 
PAMEMTKWFD 
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121 180 

TNYHYMVPEFVKGQQFKLTWTQLLDEVDEALALGHKVKPVLLGPVTWLWLGK-VKGEQ-- 

TNYHYIVPELGPEVNFSYASHKAVNEYKEAKELGVDTVPVLVGPVTFLLLSKPAKGVEKT 

TNYHFIVPELGPSTKFTYASHKAVSEYKEAKALGIDTVPVLVGPVSYLLLSKPAKGVEKS 

TNYHFIVPELGPDVNFTXASQKAVDEYKEAKALGVDTIPVLVGPVTYLLLSKPAKGVEKS 

TNYHFIVPELGPDVNFSYASHKAVDEYKEAKGLGVDTVPVLIGPVSYLLLSKPAKGVEKS 

TNYHFIVPELGPDVNFSYASHKAVNEYKEAKAQGVDTVPVLVGPVSYLLLSKPAKGVEKS 

TNYHFIVPELGPDVKFSYASHKAVNEYKEAKALGVDTVPVLVGPVSYLILSKPAKGVEKT 

TNYHFIVPELGPEVNFSYASHKAVLEYKEAKALGVDTVPVLVGPVSYLLLSKQAKGVDKS 

TNYHYIVPELGPEVNFSYASHKAVNEYKEAKALGVDTVPVLVGPVSYLLLSKAAKGVDKS 
_j_ * * * * + + + + + * + + * * + * * * * *** * + -i.**-!. -f. 
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181 240 
FDRLSLLNDILPVYQQVLAELAKRGIEWVQIDEPALVLELPQAWLDAYKPAYDALQGQV- 
FPLLSLLDKILPVYKEVIGELKAAGASWIQFDEPTLVLDLESHQLEAFTKAYSELESTLS 
FSLLS LLGS I LP I YKE WAELKAAGAS W I QLDEPTLVKDLDAHELAAFS S AYAELES S FS 
FSLLSLLPKVLAVYKEVIADLKAAGASWIQFDEPTLVLDLESHKLQAFTDAYAELAPALS 
FPLLSLLDKVLPIYKEVIAELKAAGASWIQFDEPTLVLDLQAHQLEAFTKAYAELESSLS 
FPLLSLLDKILPIYKEVIAELKAAGASWIQLDEPTLVLDLESHKLEAFTKAYADLESSLS 
FPLLSLLDKILPIYKEVIAELKAAGASWIQFDEPTLVLDLESHQLDAFTKAYAELESSLS 
FDLLSLLPKILPIYKEWAELKEAGASWIQFDEPLLVMDLESHKLQAFSAAYADLESTLS 
FELLSLLPKILPIYKEVITELKAAGATWIQLDEPVLVMDLEGQKLQAFTGAYAELESTLS 
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241 300 
- - KLLLTTYFEGVTPN- LDTITALP - VQGLHVDLVHGKDDVAELHKRLPSDWLLSAGLIN 
GLNVIVETYFADIPAETYKILTALKGVTGFGFDLVRGAKTLDLIKGGFPSGKYLFAGWD 
GLNVL IETYFAD I PAES YKTLTSLSGVTAYGFDLIRGAKTLDL IRS S FPSGKYLFAGWD 
DLNVLVETYFADIPAEAYKTLTSLNGVTAYGFDLVRGTHTLDLIKGGFPSGKYLFAGWD 
GLNVLTETYFADVPAEAFKTLTALKGVTAFGFDLVRGAQTLDLIKGGFPSGKYLFAGWD 
GLNVL VETYFADVPAEAFKTLTALKGVTAFGFDLVRGTQTLELIKSSFPSGKYLFAGWD 
GLSTLIETYFADVPAPAYKTLTSLSGISGFGFDLVRGAQTIELIKGGFPSGKYLFAGWD 
GLNVWETYFADVTAEAYKTLISLKGVTGYGFDLVRGTKTLDLVKAEFPSGKYLFAGWD 
GLNVLVETYFADIPAEAYKTLTSLKGVTAFGFDLVRGTKTLDLVKAGFPEGKYLFAGWD 
+ +***++ + + + * + ++** +* + + +* +++*+**+++ 
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301 360 

GRNVWRADLTEKYAQ I KD 1 VGKRDLWVAS S C S LLHS P IDLS VETRLDAEVKS WFAFA 

GRNIWANDLAASLSTLQSLEGIVGKDKLVVSTSCSLLHTAVDLVNEPKLDKEIKSWLAFA 
GRNIWADDLAASLSTLHSLEAVAGKDKLWSTSCSLMHTAVDLVNETKLDDEIKSWLAFA 
GRNIWANDLAASLTTLQGLEGIVGKDKLWSTSSSLLHTAVDLWETKLDDEIKSWLAFA 
GRNI WANDLAAS LNLLQSLEG I VGKDKL WS TS CS LLHTAVDL VNETKLDDE I KS WLAFA 
GRNI WANDLAAS LALLQSLEG WGKDKL VAS TS CS LLHTAVDL INETKLDDE I KS WLAFA 
GRNIWANDLASSITTLQALEGIVGKDKLWSTSSSLLHTAVDLVNEPKLDQEIKS WLAFA 
GRNIWANDLAASLATLEALEGWGKDKLWSTSCSFLHTAVDLINETKXiDDEIKSWLAFA 
GRNI WAND FAASLSTLQAXjEGIVGKDKLWSTSCSLLHTAVDLINETKLDDEIKS WLAFA 
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361 420 
LQKCHELALLRDALNSGDTAAL-AEWSAPIQARRHSTRVHNPAVEKRLAAITAQDSQRAN 
AQKWEVNALAKALAGEKDEAFFSENAAAQASRKS S PRVTNQAVQKAAAALRGSDHRRAT 
AQKWEVNALAKALAGQKDEVYFAANAAAQASRRS S PRVTNEE VQKAAAALRGSDHRRST 
AQK I VE VNAL AKAL S GNKD VAF F S AN AAAQ AS RKS S PR VTNE AVQKAAAAL KG S DHRRAT 
AQKWE VNAL AKALAGHKD EAF F S ANATAQAS RKS S PRVTNEAVQKAAAALKGSDHRRAT 
AQKWE VNAL AKAL SGAKDEAF F S ANAAAQAS RKS S PRVTNEAVQKAS AALQGSDHRRAT 
AQKI VEVNALAKALTGHKDEAFFS PNAAAQASRKS S PRVNNEAVQKAAAALRGS EHRRVT 
AQKVLEVNALAKALSGQKDEAFFS ANAAALASRKS S PRVTNEAVQKAATALKGSDHRRAT 
AQKWEVNALAKALAGQKDEALFS ANAAALASRRS S PRVTNEGVQKAAAALKGS DHRRAT 



★ * 



*+++*++** + ++ 



++*+ ++* + * + 



* + * + * + ++ ++ 



836660 

1362086 

SEQIDNO02 

SEQIDNO04 

SEQIDN06 

8439545 

CAA89019 

AAB41896 

2738248 



421 480 
VYEVI^AQRARFKLPAWPTTTIGSFPQTTEIRTLRLDFKKGNLDANNYRTGIAEHIKQA 
TVS ARLDAQQKKLNL PVLPTTT I GS FPQTLELRRVRRE YKAKKI S EDD YVKAI KEE I S KV 
WSARLDAQQKKLNLPVLPTTTIGSFPQTVELRRVRREYKAKKITEDEYISAIKEEISKV 
NVSARLDAQQKKLNLPILPTTTIGSFPQTVELRRVRREFKANKISEEEYVKSIKEEIRKV 
NVSSRLDAQQKKLNLPVLPTTTIGSFPQTVELRRVRREYKAKKISEEEYVKAIKAEIKKV 
NVSARLDAQQKKLNLPILPTTTIGSFPQTVELRRVRREYKAKKISEEEYVKAITEEIKKV 
NVSARLDAQQKKLNLPILPTTTIGSFPQTVELRRVRREFKPTRISEEEYVKAIKEEINKV 
TVSSRLDAQQKKLNLPILPTTTIGSFPQTVELRRVRREYKAKKISEEEYVKAIKEEISKV 
NVSARLDAQQKKLNLPILPTTTIGS FPQTVELRRVRREYKAKKVSEED YVKAI KEE IKKV 
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481 540 
IVEQERLGLDVLVHGEAERNDMVEYFGEHLDGFVFTQNGWVQSYGSRCVKPPIVIGDISR 
VKLQEELDIDVLVHGEPERNDMVEYFGEQLSGFAFTANGWVQSYGSRCVKPPIIYGDVSR 
VKIQEELDIDVLVHGEPERNDMVEYFGEQLSGFAFTANGWVQSYGSRCVKPPIIYGDVSR 
VELQEELDIDVLVHGEPERNDMVEYFGEQLSGFAFTVNGWVQSYGSRCVKPPIIYGDVSR 
VDLQEELDIDVLVHGEPERNDMVEYFGEQLSGFAFTANGWVQSYGSRCVKPPIIYGDVSR 
VDLQEELDIDVLVHGEPERNDMVEYFGEQLSGFAFTANGWVQSYGSRCVKPPIIYGDVSR 
VKLQEELDIDVLVHGEPERNDMVEYFGEQLSGFAFTANGWVQSYGSRCVKPPIIYGDVSR 
VKLQEELDIDVLVHGEPERNDMVEYFGEQLSGFAFSANGWVQSYGSRCVKPPIIYGDVSR 
VDLQEELDIDVLVHGEPERNDMVEYFGEQLSGFAFTANGWVQSYGSRCVKPPVIYGDVSR 
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541 600 
PAPITVEWAKYAQSLTDKPVKGMLTGPVTILCWSFPREDVSRETIAKQIALALRDEVADL 
PNPMTVFWSQTAQSMTKRPMKGMLTGPVTILNWSFVRNDQPRFETCYQIALAIKDEVEDL 
PNPMTVFWSKMAQSMTPRPMKGMLTGPVTILNWSFVRNDQPRFETCYQIALAIKKEVEDL 
PKPMTVFWSSLAQSFTKRPMKGMLTGPVTILNWSFVRNDQPRSETTYQIALAIKDEVEDL 
PNPMTVFWS KTAQSMTKRPMKGMLTGP VT I LNWS F VRNDQPRFE TC YQ I ALAI KDE VEDL 
PKPMTVFWSSKAQEMTKRPMKGMLTGPVTILNWSFVRNDQPRFETCYQIALAIKDEVEDL 
PKPMTVFWSTAAQSMTQRPMKGMLTGPVTILNWSFVRNDQPRFETCYQIALAIKDEVEDL 
PNPMTVFWSSMAQSMTARPMKGMLTGPVTILNWSFVRNDQPRHETCYQIALAIKNEVEDL 
PKAMTVFWSAMAQSMTSRPMKGMLTGPVTILNWSFVRNDQPRHETCYQIALAIKDEVEDL 
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601 660 
EAAGIGIIQIDEPALRQGLPLRRSDWDAYLQWGVEAFRINAAVAKDDTQIHTHMCYCEFN 
EKAGINVIQIDEAALREGLPLRKAEHAFYLDWAVHSFRITNLPLQDTTQIHTHMCYSNFN 
EAAGIQVIQIDEAALREGLPLRKSEHAFYLDWAVHSFRITNCGVQDTTQIHTHMCYSNFN 
EKAG I TVI Q IDE AALREGLPLRKS EQAH YLDWAVHAFR I TNVGVQDTTQ I HTHMC YSNFN 
EKAGITVIQIDEAALREGLPLRKAEHAFYLNWAVHSFRITNVGIQDTTQIHTHMCYSNFN 
EKAGITVIQIDEAALREGLPLRKAEHAFYLNWAVHSFRITNVGIEDTTQIHTHMCYSNFN 
EKAG I TVI Q IDE AALREGLPLRKS EHAFYLDWAVHSFR I TNVGVQDTTQ IHTHMC YSNFN 
EKAGINVIQIDEAALREGLPLRKSEHDFYLKWAVHSFRITNVGVQDTTQIHTHMCYSNFN 
EKGG I GVIQ IDE AALREGLPLRKS EHAFYLDWAVHSFR I TNCGVQDSTQ I HTHMC YSHFN 
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661 

DIMDS 

DIIHS 

Dims 

DIIHS 
DIIHS 
DIIHS 
DIIHS 
DIIHS 
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IAALDRDVIT 
I I DMDADVMT 
IIDMDADVIT 
IIDMDADVIT 
IIDMDADVIT 
IIDMDADVIT 
IINMDADVIT 
IIDMDADVIT 
IIDMDADVIT 
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IETSRSDMELLESF-EEFDYPNEIGPGVYDI 
IENSRSSEKLLSVFREGVKYGAGIGPGVYDI 
I ENSRS DEKLLSVFREGVKYGAGI GPGVYDI 
I ENSRS DEKLLSVFREGVKYGAGI GPGVYDI 
I ENSRSDEKLLSVFREGVKYGAGI GPGVYDI 
I ENSRSDEKLLSVFREGVKYGAGI GPGVYDI 
I ENSRSDEKLLSVFREGVKYGAGI GPGVYDI 
I ENSRSDEKLLSVFREGVKYGAGI GPGVYDI 
I ENSRSDEKLLSVFREGVKYGAGI GPGVYDI 
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720 

HSPNVPSVEWIEAL 
HSPRIPSTEEIADR 
HSPRIPSTEEIADR 
HSPRIPPTEEIADR 
HSPRIPSTEEIADR 
HSPRIPSTEEIADR 
HSPRIPSTEEIADR 
HSPRIPPTEELADR 
HSPRIPSSEEIADR 
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721 

LKKAAKRI PAER 
INKMLAVLDTNI 
VEKMLAVFDTNI 
I NKMLAVLEKN I 
VNKMLAVLDTNI 
VNKMLAVLDTNI 
I NKMLAVLETN I 
I RKMLAVLESNV 
VNKMLAVLEQNI 
*++++ + 



LWVNPDCGLKTR 
LWVNPDCGLKTR 
LWVNPDCGLKTR 
LWVNPDCGLKTR 
LWVNPDCGLKTR 
LWVNPDCGLKTR 
LWVNPDCGLKTR 
LWVNPDCGLKTR 
LWVNPDCGLKTR 



771 

GW P E T RAAL ANM VQ AAQN L RRG 

KYAE VKPALENMVS AAKL I RTQLASAK 
KYTEVKPALTNMVSATKLIRTQLASAK 
KYTEVKPPSQNMVAAAKLIRYELA--K 
KYAEVKPALENMVSAAKAI RTQLASSK. 
KYTE VKPALQNMVS AAKT I RTQLASAK 
KYAEVKPALENMVAAAKLLRTQLASAK 
KYGEVNPALSNMVAAAKQLRQELASAK 
KYTEVKPALKNMVDAAKLIRSQLASAK 
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